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1 Science team activities 




I jU^lklj Ig^&l jl^al C5 ic A-Ujallll <J>iJjalJ 

Aid (jl^l ^ j (jH^ll j (jUjll fj^i* -1 

(jl (j-a ^li^Jlj jjaui (jl£-a^ 1 AiUall jl 4_t&3l ^.l jj ,jjc j (jl£-a^3l c-li^il 



M 4_ijiLaJl ^1 CLnAui ^Lu^jjal *JJ&^ L - J ^- J - * g-HI a ^ ^ J L . ^ J^ 1 ^ W J L*,jjc. -3 

^ ^ jLoij AiUJI (jl ^1 E=mc A 2 oj&^\ 

Aj^laj jj^Ja Aau j (jVI "(j^3^^ J ^^JjVI (jia^>xJl (J ^lall" ^laul AjujI (j-G (jj^-a UJ^^ "5 

Iasu jJjc ^.1 (j^» (jj^ (jj^^-3 Aijlill J^jVI 

JJS (j>»^^ ^"J £ JJ^^ <C JjoJ C-l^J 1^1 4j> J^ 3 ^ ^ajai^Jl <C Jjuj Cj^I j LaK -0 

UjU jja "Uiajl (Jj^LaLd Iaa j" jIjjuj (j>» jl! <jli ^ ^-^11 <c jjuj jjl^j* lil Lo) "Jj^*^^ ^ j" 1-^- 
(jj^j (jj^U ^5-^ V lil ^jjjudij (jc Ij J Aijaj^Ull (jV ^ C 3Ja3l liA jjijoij* C5 lc j^ij V " 



^jlill ^juj! ^jJa 




^ B Science team 




c 




<£r www.fb.com/sciteam 



fsull hjJaal fSksi\ UL Science team g& 
201 2/9 120 <j£t j-^l (j-jiAaJl ^jj <> UliLl dJi j 

2012/10/3 fWjVlfjj 
midtErm cjUUIa! j*j 



Touch screen 

cAj^ jBI CjUxjjLaJl jl ClaVI j^JI ^ (jiajxJl Aj^Ljj ^ Inin Ailiji AliL jc fijljc- j 

!?? (jjjjljll jj^JJ Iaa 

^I^AJjuAj ft J 1 ^^ a\i ^ A 9j Li < al_^3LX AjjuoLujI ^ j 4 3J C— iLsjJ^ t ** *< jA vl O^ \ 

aaL* sjU ^aj jja^II jj^I ^ jjjjl sjU jA Electrically Conductive Layer 

1 ^IxoVi ls j1\ laiiH jA jj^-a cP->* ci^^ ^ ajjo\aIa dji ^ja j cijljjjtJi Resistive Layer j 

(j^* ill 1 > >>» j jc. 




tg_La ^£jJ Iaa j C(_jjd-olSl t— iLJiiLuj (AjLiIsj j<a AjjjlII tiSliA 



; Aji3l£lil -1 

£^ ox ( a$*J1 ) Jc- ^ AlL^j ( Capacitive Touch scree ) ajsjIIjII o^HI cAA\A 

^jll Ajjlj^l^l Cjt W jA SjjijjulA tA-ujLulli £J\<~fj\ jt^A L_fl^)AJ ^Ij^l^ jLj jjljjj 1 ^^Ui^ll £J > ^ij (_^JJ»JJ A-ujLulli 

jjj£ (J^JoiJ AJ JJ Iaa AjL A-ujLuili jjJa jA ia^a % 1 l^j^aL^alLal j JAxjaII ^jjiaB l^aC J I^jUjL^j] ^Al ^jx 



; jljull -2 

AJjUill (j-o <juj _aAloll 4 laaill jIIaII ^^Ic j ( Resistive Touch screen ) jIIaII (jji^lll dsL^Luj 

I ^jjjjai Lai Aiajuol l^-ilc AjIj^]| A^lS-al l^jl L ^Al (j-a .Ajuj j-alall * Wq'<\I ( jc. ^)Jxj jUj jj^aj ( . UjoiJJ La-a 

l^f<a (jl La^ c l^JjLjal di jik ( . UjujJ La-a AjiL^aVI AjujUjaII (j-a C^laulall ^ (j-a %25 J^- Q ^ ^ AjjoiJJ^)1I 

(JjiaBI a^i-a ^C-Aj V l^LaC» 



| ^.l^a^Jl C—laJ AstjaiVI (^j^C- (^iil (JjiaBI AjujUjj -3 

Aiajuol iaxjJall ^ ^g^jjl^all (jLa*JjoiVI A<a!i*J ^^lll dsLuoLulllj AjjlLa ALjla (jLaaLLoil aA<a l^J j A-a jla-a l^J AjujUjj 

.( ^lia 

AS (JjjJ t^Jajuba ^L^.^ ^J^J g-l^aaJl diaJ AstjaibU t " r*^ ya*< . a ^ j Cli^Luj^a Aj ^jLlal ^j-a (j-a AjujLuoll a^A (jj^JJ 

£jJa3 LaAic c Ajaal (_^^>^.l j AjJ j-aC AjJ^-all jjc. Ajj CjLa^aJl (j-a a£^joi AaJ AjujLuoll ^-a Cjbl a alt J . (JjiaBI A-jLaC ^ 



(_^ajj]| ^^c. *a_jLi] (jjiLa^aJl (j^^A 



a] ^^JajuLa-a AjSaVl j Aj^ j-a*Jl jjla j^AS ^laS Aj^Lill ^^Ic ^ij^aVl j\ ^alflll 



(jji<aill (jl£-a Aic Ai-a o j^.^<all Aiila jll AlfllL ^ j^)J^]VI jl^-ail C5 £jjLa jjVI L_ial^all ^j^J 



; Ajj d iLa j-ALj <J-a*J AjujUjj -4 

( JjiLojj j^VIj J^jj LaAAa.1 ) Aj^Lill y jj^^X jj^^ c^c- u^-^^j^ Two Transducers ^jjSI Iaa 

L_*JJ^ a^jLoiVI *aj3 (JjjJ^J ^>^VI lJ^^ LaAA^.1 LaJJJ 

^alll AJaSj Cllljj|Aa.l JAaJj tAllS Ujj j ( Ajui^xlall SjLiVI SaJj (JjjjL ji-VI 

: 

AjjUil dflJal %100 A-u-UH! dift Jin 



2 



\ 



A y ki3jj AjSj LLq j^JI U^J 'A-J-^ A-L^aj SLi^JI ^Laall ^jjjLoji ^jdillU <5!i3l 

^.LjVI (^J^ lLli^ cAJjilall ALa i Ajj ^jaiijllj Ailill j^>c. <jl tAjjjuoVlj <JjJjIi3l CjI jLulLojVI J^f^- 
^1 ^Hau ciJ^VI <jjLaijyi CjIjL^aII ^Lj Jlft 4J1q Jjxj^II lAA jSl j c^llA ^A^UjI 
t^Luoijj tiljflj U' ZJ. ^ 1 L5^J 'l>^W C-jL^ jA ^gicl ^gJl (Jj^ajl L-JJjAjj jj^Lj 



jj£Lj (JaIxjII ^aAc j cCjIaII £a ^jLujjVI j t<AjlAll A aJL ga^lt j tl^J ajJAflj* j 4jIa3 ^jLaijyi c_J 

(Jju^ajll (Jj^- ^jjjUII (JS ^gjJaj (JUj (jl ^jJaluoJ ^jl ^jLuijyi (JU ^Ijll ^IjjaVI (jj - 

.UlUil ^ <9Jj (jJflJ jjSj jl L-L^J iiUAl (J^ Jl^JI ^->^J^ C5^l 

Sjjix^all AjjjojI (J^Ia Ijjj^i ^JJ^ ^ ^J^J 'AJLlqAI (^Aaj ^jLaijyi ^>*-^ (J' LajIa ( . l^J - 
4-^jS V LajIa A y oijJ ^akjuJl Ajjjj CjIaII (Jjliill (jc aIxjjVIj ^ ^ 7- a!1 (J^lAj Aj\aC 

,(J^Lu1.a]1 A-^_^l j>i ^J>i L_J^)^j3l (jC lAj*Jj 

Jajj ^j) 1 lilc (j^Jj '^(^5-*^ ^Laall ^gJl aA jSj ^jl ^jJaJjujJ SjLi^. AiUa AiklAj LLg !)l£ ^jj - 

<5j (J^Lk t^ajlA cJ^juiJ CjIaII JJ^J J^^ 3 cJ^" l^-SLij^l j AiUall aAA ^jc C— la jll Ia a 

aI^joII jW^jj cjUjVI JjW^ <ajI^3I ^jill 



AjjI > ^ailujj lIjLujI jJ pi aJLoijII Au^.L^a L_ult In j 

^j...^ ^>^^ ^Ac ^J] (Jj^a jjH SAAxIq L-jUjj 
_CLjlj£j-all (j-o Ajc jill 6AgJ A_aJlla]| aI^aSI dlljjl£ll 

L-JjAaJi ^ ^^ill SaLaII jl AjoiI jaSI Cll^uJa jl j 



jJjolaII ^ic- SAjAC CjLqIa^JjoiIj j;lAJJ \ g AO 
t^Lall jLjjAll aI^joi SaLq l^A j£j* i^CrLL^all 
J^^^ j w X^W ALli j <j£!)ll A-^JL^a j A_aLoi jjo j 
CjVl ^ aII j-o AiAxJl I^jj-qAI j-o Aj jj Laa 
AjcIj jll j A_mj]l j AjjIAslII j A-ujall tA-iajjJajll 
L-^jaI] l_j jj£ja]| jl jaj j^AJ Ail j jjj£]VI j 
c_jjUj Aj Jaj>A]| ^lAij 1 ! Jaxjj jll ^ ^ jjaJl £ JlL 

CllSA^lail AjoiI jaSI jl aJLoijII Aj^L^a A^jj* j 



^ jjlm^l a\\ (^ic <J j> s~y-\\\ JjiaJl jjl Axjoi 
A» a\"N ^ «C5^ Jjjj^j^^» 

( Jcr AcLoij Ajjjj£j SaLa ^Ij-n hnl tAjjAj£jalVI 
3500 41a ^ I j^Jl Ail£j £JJJ t jUajjaill 
AiKjj A a Ajjj ^)a I^IjjI j^AJ j jLaJI ^ 

.Jii 



Cj^^Xui (J jat] AjI^aII Ajjjj£ja1I a i^XslLja] 
e_A jjia lIl^J L_j£jAj| ^IjjI ^^Icr Sj^li Ajjii£j 
JJ^\ AjoiI jA] CllV^oJl dAA li£l Jl£±\ j AjjI jA 
,A^ljj] ^j^aaV Ajj^-aII 



^IjjVI» jl jic r'^U^> iAJLaijll ^ pl^. j 

Ail t<< jjjaul -(J - jjLudjj AjAc CIjIjaL] ^jj^jaII 
^kxl Ajj;!^ ClabLjaA ^lAjj ^ S,jLa]| ^lAaJLoil j^AJ 

«AjHI»j jll» ^ jUa >^lj Ajjj jll 
JjIAjII ^Ia^ loab c-LaLlSI ^j^aj jl AxJ t«(JJJ J^l» J 
^ 1^1^<^ A-t-L^aII AiaaUJl Al ^oaI] AJ*Jjlall 
jo A_aJllSl A jl^jJa^l t . Ujuij AjjlAiJl '\"\\a\\ 

jaj] jjll t flt > : >n^l j 6 jLoiVI A_au-a (^Icr I^-aI,^ h>il 
. jjjaul -(J - jjLoijJ AjAo ^^L^IaII ^Aclill 



L^al^i Ijjj Igjljjl (Jj* L-JjilU ^jTjjln ClAjl^k Jail] 




Ajjlll ^-M t *aluil jl cab-all ^IJLkjjail aJilc] -> 11*11 j <cljjll J 
tCjl aJllftll <La!/Ljj jLajJa J CllUj^i]) ejlA Cjl ^'"^ ^IjLklujI j 
Ul ^Iujj 1 liajl j C£.1.1x11j AJaiSj-all t" Aft *W j^ IAjjc j 
(J-taflij (_£All (_gjLa.uill jx^aoxll j cAjjlll (j^al ja. Jc- L_fljxlllj 

A^jLj^aJ^ll ( ** U al l jjjuiajjj cA^oJjuIA ^ a <^ L» < t ** 4 

Lia. jl jL ^llxll ^-fiijj .AjjLLaJ^ll aJt » a! I al£j (j^ajiaJ £-a 
Jt*ll J $.1.1*11 (J-a£j (J^LuLa <Ja- Jc Sj^ta jj£lui jjUll 

6<ili£j A-aLuill Jil j-all j ^-XaVl j* $La1I Ajjjj -^LloII A-jjjj J 
A^lL^ *&Li<a£ <_£jaJ Sj-a t g al,laJLqil o^lc-j j cA_iltc <C jjujj 

jjlj lg-y-L^a J (J^-JiJ Clllilij <&Uj^a uaAlfrll jLawall 
j-a Clll j-all L_flVL jfiSA CllLa jl*-a .laAa. Jc fij^lS dsU jjj^I] 
4_3j3 ^Jju^aJ aAj.la> a^La <C.Llx^aj tulla a-i^oa^a-all aj^lHl 
ajJj£ CjVl aJtluil lg_S (jj^luj j t J U»*\K a aja^ <>'S^ jill£ 
( Ilia 11 a^Lja-a wSfl j CjljjUall l£L}A J LLa j - ^ 

Ajjla 4^a.jJi 900 Sjlj^ll <LajLLa j 



JjVk noil alC- jk (j^jljjSZ J^UII 

^ Jjill Jjl uflUa* ^ jo^aafl a!*JI li$J Jf2 



j aILxII ^jLill Li^^l^j^j 

^U^-i (j^-aJ ^-Jl ^-ttjoij LaAic ^^^1*11 (jLpJl j ^p-jaill Ll^. jl_aj£j 
^ i n^. <*< — Li^^al^aj^jll a^A ubaJ — fi^^ll a 1 4jjiuj 

200 (j^^V^ ^^"^ L>* L^J^^ ^3^-^ (j^ - ^ ^axj^ 

isjoi^. (j^a. Aic ^ 5 a^ual OJ^i J-^^ Cy* ^ *^ ^ 

? AjlUaJl jS jj^lll fijiA ^ La3 lg_J <-a^ ^ % 1 -J jLaijVI 

¥ jjLil! tSllj jA Laj 



^nano ^ 

•^l j s jxA tsL^ ^3 . c> 1/1000000000 
UAicj t j1a>jLj 50000 lsJ^ ^ t5» j^jj^f* 50 jLudj^U 



^aJ (jl 13La (j^lj .IAj! ^-n^>\I Jc 1 g >^>lja> Aal«J V AjaU^laH 
CjlL^a (jjJ^j (J-«^J ojjt > ^lakll (jl .him La fil^L 1 g x-llajj 
Jl (Jj^aj I g *J^*»'^ J ^J_> tt ^ JUJ l l\l (j^ J ft^Lall 

C(jjl (j-a UK ^i*JJ a^Lall (j^alj^. (jl .him (_£ _>jUll ^-n^>\I 
C^L^)^£Jlj a^)l^a-ll Jj > jJ fi^_aa.j C<jj>'^ jl <-a_a*jj 
^111 (jjjLLall l^A J (j^ajU^akll dlaajk-aU 4^l1I___j jl^j^ajl 
^ixlll l^A l_Ujujj UK ^a-Sl Jc aAal*-a ^jUll (jjoLLa e>\ UAui\ 
Ja tLa jj^ajxl j^-all Cj| jill (jjiJ Cj^lcliill AjlaAs Jl 

J Cj^lc-liill fijiA a> jj V ji^wll till 3 (jx j^l f-^^l 

(j-a ^LllLoLlj 
jjlAll ^-n^H (_^3 j>^-iW\I (jc ^)jLt-a (J-oxJ 

i _ s ^. jl^aj^J ^jUll dlllulaJ (j-a 
a^)£d-a (Ja.l^a J (jial^aV! (J-^J^ ujJ J ^Vuin -\ J 
(jjja (jC (jUajjaill J 1 T>ijl ^AiJLujJj 4(jUajjaill£ 13a. 

<jujAiA J ^Vu>n La^ jjUll ^->^>\l (_^3 cjaIII ^l^klujl 
.A^l^)^. (JjULttC. (jjAj 4-^.l^aJlj >n*lVI 



Science advice 

„ <-uuUaJl tglWnij j jjSVill UbU ^ jj A-uaS jA JLxjI j£ 4 c*ljl££V ^lisul ^j-uj dmaJ djU^ 

Jj^"n no f^ui tilUA J*^W j ("ihh^ j cjjid bl 

Jc I j^jSI UHc ^Laa^l 6^ u^j^ I ^ I J^j^ ^ u^^ 1 ^ SLpJl ^fl Juill CjVU ^ 

dlLuj U j£ dllftj jl jj£j S jill diftj <Iul 



\ 



6 



Jajouill L-JJjSj UxJaiuol L<i a^H-J ^ jjJ ^ljuoII ^jl j\ (J-iaj 




^ jjua-a J (JjjjI jxll (JLa jl <x9l jll (J*ij 1 aHq dl^bl£ 
^jajuo Jc p jA^J jLjoiaII Ja^. t"n*s J (jjdjl J*ll 

^jLjj jLjoiaII jc AjjLuudil <juialall (Jx^jjj . ^cjjaII 

^luaiiij L^aUaJ jl ( ■ LIulL V JajJ^ll £*J* dp" ^^P-i 

Aj^alA\ (, " 1 ?n'q > u _ jLiuiaII Jc S jL^Li. jl (jLajl S J^-fJ 

<lal AiLuo-a Jc jLjoiaII (j-a ja-ajll£ 2.5 J^ 

curiosity jAiUall ja^> 

<JI c "^ ,or ' ^5^11 AajLjdil Sjjijuiail CllljLjaiAil (J')^* j 

5.bj$£il Ailjj Aalu ( Opportunity ) UAaJ Jaxj 
ajjLLj J^ Ujjj Ajjobaj^l l L!>UJI Jo curiosity J 

^joua Jjilaij (_£jl 
jAj ( ^jn'qlnll <SLi. Jc Aajxj V jOAA^ajll |JA jj-alj 
S 4_1a1x1I S j^-VI (J-a*l 4ajuol_La Sjl ^p. ^?-J^ J*j£ 

tAjj^li ^jSJj i AoaIxII a j^.VI (Jaiuujjj i (jL^ajVI 
AjIIc S^U£j jLjaiAil Jtfllalj 

L_u£jJ (j-a (J^juoI Ajjjill AjjUaJl (, ■ Jjfl lillj) ^3J^J 
AjjLj^£ll Sj^il! ^JJdij Ja*J jll ^LamJill ^1 jlVI 
Ia jj^ ^jl jLjoiaII J^ A-^-Lud-a jSjJJ lillAjj t ^JjljaJlj 
A jal i ^i l 4_Lalc- *^ j ^ ^. 1 j 



Jj^a jll Al jLx^ll (jfuj A3 AjI j£lllj jjA^JI 
UJ«-^ f Ukll j S ja 1 3 Jlj^ jjjAll 
JjJaII ciluu£l ^fl jUuoaII liA Jp I j;u£ 



curiosity rover 

(j-a 5. ja- J ^JJ^ll AiUalL tiljaJj ^cJjaII Jc <1jVu <JJC ^^A 
(n3Sa ) a J^JJ-"V^ f-Ljaall 4Jl£ jl ^jLill ^cjjaII ^ jlc a ^jjJLa 

Ja^j '201 1 jf^jj 26 J ^j-*!! f jlc- lP^ 3 ! ^ ■ 
.2012 u-nkui& l 6 J ^jj^II J^ curiosity rover 
AiLud-a l^ja ^l^a j^ii 8 Jl Aij Ja J ^jiluol 

j^j^ uj^* 450 c> 
4jlJoV j^T" Laj 4_Laixll dil^x-alL curiosity 

i^jLj^a ( SjkjII l^I I a 1 J 4 j 1 ^ J 

curiosity ^li^l ^a 
jLu^il cij 1 ^ j flj^ jl^ 900 Jlj^ curiosity jW^ jjj 

<atiawa ^al^-a j <aliawa ^1^1 (j* I Jf*^ 1 7 J^ 

J^il j ^jj?JI Jlj^!>U c>jL^ J^ curiosity lsJ^ L£ 

<Xjoi!)11 ^I^C Jc (_£j!iawJ j -Aj^aj ^Jaawa j dlLloxJl 

<la *6^^.ja1I <!La^-a jl^-jl J^ "o^cLuoJ 

curiosity 

t ^cjjaII Lajjlj^. <juoIj^ curiosity ^ a^a j j£j > a 

4 ;j' <a* SI CIiIj^jaI! (j^aauj jllLall j^-C-j (j^J^H ^^^-J (j^ W .'^J 
^iajuo Jc ^.Lall l^jfl jl£ ^-«J>^ 4_Lajl jc dlilaJ jj^J 4 (_5^>^*^l 

i aAc ^Ull jija.j JUia,l jc Opportunity j Spirit 

L*lli J (Jju^alill ^aJl f.UaC-1 CUNOSity 4 a£a dlaOjL^alj 
^3 aLLalL ^xj jl£ 4jL ^cjjaII ^eJaj a <juoI jJ j«a f.Laixll ^clljiuU 
dlUaiawaj jla^j Aila^ jl^-il _J J ?* J * f*J^H UJ^H Aui }\\ ^ <■ <al all 

^)l_jLa Ij J^5J LLa j ^cjjaII Jc ^ > <a» ^3 t (jLajll lA^laJ AiLa. 
4Aui jLLa S ji9j f-La jl£ 4_Luo jLla 4.5 <-l^ ^aljcVI j-a 

AjIc o l j - ^- a l ujjj ^a^*< 

j-a ( " 'I jjc ^-aaJ o j^a.L CUTiOSity U^^ll jLj^-all <ili31 
jjjIj CllaJ V] jj^JJ V (JjlaJj f w <U ^a-v U S j^_a.l j jj-^ > all j 

_ClujLaJ& j«A*-a (ill^j ^jJxall^ll dlli^Luoj ^Lallj (jjjJJaJl (JLa (iLall 
^cjj-all Jja, cilia J jjAj ^Hl ^^cll^all J-ftSll ja,l <^a, ja 

Jc (Jaj La-a ^cjjaII J^ ^^J^H cJj' ^" a ^ ^JliaJj J^-2aJ lau j 

4_Ludll (_Jjjk^afll 1 » jj l < ^ > -v, *< < 1^ l ( ** w *< f,i^aj ^ ^av ^g 

: fey^ J^ curiosity 
c> curiosity jj^JI mIj^I ^ 2012 u "^ 1 ^ ^ 6 ^ J 

AaJLill 4-illjtll "ijl jaJl j-«J ( ; ^ uall j«a <S 4_ial^ll a \j. aj£ll ^3 ^cjjaII 
Ac jjoij IjjI jl£ CLua. 4^cjja11 jail c__fl!>litllj l^£l jc 
^oJl ja jlajLS 1 1 ^Uj jl Jc j . AcLJl J jla jL£ 20.900 
Ac Loil I J jla 1 450 J) -1° J^ll clbJaiaJl *—Ua- 

Jc.j U> ^j^ U Alkali ( ** LaJflil^j j l luball AjSI^II 4 S^ g i aJ^l l t ** ll l 
Aja.jjL^a Clll^jawa lHjl*Jjuj| ^cjjaII ^Jaj a j«a jLa 20 3^ ^lijjl 
jl_Lui«aj 4 l a * 1 a S I a ga>j dua l I lui^C (_l^*-5 AjjLajuo 4 > a a ^ AliiLa 

s j^j s ^lajuJI jja (311c curiosity 



Step BY Step 
science team ^j^j JaUij ja 

J!jU j-a o^Uall ^1 jill ^jIulaII ^2 J ti^j 
c^UUlaVI JjS V-lj J ^^1 fjfr" 




£jLJl jjSlI AipaJl *Uu£]| ^jjL £^jj 
^jaaS ^ilt (cJ^Jj) ^-^4 l£^L^I J j ^ £ ' 
( - ll ;<j a j j > >ol lc ) A.J jl -jI jx* ^Lai^.VI 

j*-.(<jjjl jaY j 4 <iJ!>L) CjUJ cJj j (-kilU^o j 
( ^Ul (^Jj jj) a^UIIj j^VI 

£jJaj (^131 ( jjlllb) c-LJl jJj^J < ajujj^t 
SjIaII jj£j jC AJJ^II <Jj3ai3l 

-;LgjL 4jj*1^JI gA-LaJ^It c_fljxjj 

a * 11 4 alia a CjI jjjixj Ciaj L^_a2 l-jA^j 
1] tlgj J£aJJ (^5^1 4j1 q > roj (j^aLiJl aj^Ja^ 
S^J^. L-jlL^a j <j^al jk CjI1 jkL 4jjLa (Jajjj 
(_j-sal ^^Jlj L^SjLujj j| ja]| jAI h^o t a ^ jjj 
<j^al J^JI tillj jJJJ j t*lllj L_flj*J (^\ c4-^l-LQj£il 



science 



team 





r 




^jlxJl £A p.U ^-ial\ -JaJJJ j^J^U ^1*31) LjLl^-l ^LlgjSJI ^g-rt-uii .L^J^J ^^l 
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